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When warm-reactive autoantibodies are present in 
the serum, autoadsorption is a technique commonly 
used to aid in the detection of underlying, clinically 
significant alloantibodies. In general, in vitro uptake 
of autoantibody by autologous red cells can be greatly 
enhanced by removal of the coating autoantibody and 
by treatment of the red cells with enzyme. Various 
methods have been developed to achieve these goals: 
Heat elution followed by enzyme treatment 
Chloroquine diphosphate (CDP) elution with or 
ZZAP (papain and dithiothreitol [DTT] treatment). 
Unlike the first two procedures, ZZAP permits the 
simultaneous elution of autoantibody and enzyme 
treatment of red cells.’ A drawback to its use is the 
adverse effect DTT has on Kell-system and LW-system 
red cell antigens. sup(2-4) Denaturation of these antigens by 
DTT severely limits the ability of the red cells to adsorb 
autoantibodies with these specificities and can lead to 
the erroneous conclusion that serum reactivity is due 
to an alloantibody. This case illustrates the separation 
of auto-anti-LW from an additional warm-reactive 
autoantibody of undefined specificity in the same 
serum using ZZAP-treated, autologous red cells. 
Case Report 
A 35-year-old gravida 2, para 0, Caucasian woman 
was admitted to the hospital suffering from 
inflammatory bowel disease and an incomplete 
abortion. At the time of admission, her serum reacted 
with all reagent red cells tested, and the autocontrol 
was positive. (Initial direct antiglobulin test [DAT] 
results were not available.) The serum was 
without enzyme treatment 
autoadsorbed once with ZZAP-treated autologous red 
cells but some antibody reactivity remained that 
appeared to preferentially agglutinate D + and C + 
reagent red cells. A blood sample was then sent to a 
reference laboratory for further evaluation. 
Materials and Methods 
Adsorption and elution 
Adsorptions were performed using autologous red 
cells treated with ZZAP (WARM-Cooper Biomedical, 
Malvern, PA, and inhouse ZZAP preparations) or with 
both CDP (Gamma Biologicals, Houston, TX) and 
papain (Cooper Biomedical, Malvern, PA). An eluate 
was made from the patient’s red cells using a commer- 
cially prepared kit (Elukit-II, Gamma Biologicals, 
Houston, TX). 
Serum and eluate testing 
Unadsorbed and autoadsorbed serum aliquots were 
tested using standard tube methods converted to the 
indirect antiglobulin test (JAT) or by capillary-IAT 
methods.’ Ficin-treated reagent red cells (Gamma 
Biologicals, Houston, TX) and the additive LISS (LO- 
ION, Gamma Biologicals, Houston, TX) were used to 
potentiate serum reactivity. The eluate from the 
patient’s red cells was tested using saline-IAT methods. 
Reagent red cells were obtained from several commer- 
cial companies (Gamma Biologicals, Houston, TX; 
Cooper Biomedical, Malvern, PA; Immucor, Norcross, 
GA) and inhouse liquid nitrogen storage. Reagent red 
cells were treated with DTT (Sigma Chemical Co., 
St. Louis, MO) for destruction of LW antigens. 
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Study of autoantibodies using ZZAP 
Unadsorbed serum was tested using a reagent red 
cell panel which included a cord cell. The methods 
of testing included the addition of LISS and the use 
of enzyme-treated red cells. 
Autoadsorption procedures were performed using 
either ZZAP-treated red cells (x 2 and x 8 adsorptions) 
or CDP enzyme-treated red cells (x 3 adsorptions). 
Serum adsorbed x 8 with ZZAP-treated red cells was 
tested using capillary-IAT methods, while sera from the 
two other adsorption procedures were tested by 
routine methods using LISS. 
Red cell phenotyping 
Autologous red cells were pretreated with CDP in 
order to elute autoantibody and permit antigen typ- 
ing. Phenotyping was done with commercial reagents 
and with serum from donors and patients that con- 
tained known antibody specificities. Appropriate 
controls were used. 
Results 
The patient's red cells were typed as group O, D + . 
The DAT was 3 + positive using both polyspecific and 
monospecific IgG antihuman globulin. Phenotyping 
results, done on CDP-treated (DAT negative) red cells, 
were as follows: C + E  + c + e + , M-N + S-s + , k(a-b + ), 
K-k+, Fy(a-b+), Jk(a-b+), and LW+ using sera con- 
~~~ ~~~ 
Table 1 
Results of testing unadsorbed and autoadsorbed 
serum versus selected red cells 
Red cells Unadsorbed serum Autoadsorbed serum 
x2 ZZAP x8 ZZAP x3 CDP- 
Enzyme 
LlSS LISS Capillary' LISS 
37°C IAT IAT IAT IAT 
Adult—Rh + 0 2 +  1+  3 +  1+ 
Adult—Rh- 0 2+  1+  1+  1+ 
Cord—Rh- NT† 3+  1+  2 +  NT 
Cord (pooled) 4 1  3 +  NT 4+ NT 
#1 Rh sub(null)* NT 1+ 0 0 micro 
#2 Rh sub(nul)* NT 2+  0 NT NT 
Autologous 
(CDP-treated, 
DAT negative) 0 2 +  NT micro NT 
LW(a-h +) NT NT NT 1+  N T  
Table 2 




Adult red cells Unadsorbed serum Serum 
Rh + (untreated) 2 1  
Rh- (untreated) 2+ 
Rh + (DTT-treated) 1+ 





taining LW antibodies produced by LW(a-b-) and LW 
(a-b +) individuals. 
Unadsorbed serum in LISS reacted only with cord 
cells at 37°C, while all cells reacted, without apparent 
specificity, in the IAT (Table 1). All enzyme-treated 
reagent red cells were agglutinated on immediate spin 
and after incubation at 37°C (data not shown). 
The test results of the autoadsorbed sera (Table 1) 
indicated the presence of two autoantibodies. ZZAP- 
adsorbed serum (x 8) showed a clear anti-LW 
specificity by reacting more strongly with Rh-positive 
adult and cord red cells than with Rh-negative adult 
red cells and showed no reactivity against Rh sup(null) red 
cells. The presence of a second unidentified autoan- 
tibody was shown by the reactivity of Rh sup(null) red cells 
with both the unadsorbed serum and serum adsorbed 
with CDP enzyme-treated autologous red cells. 
Results of testing unadsorbed serum and serum 
adsorbed x 8 with ZZAP-treated autologous red cells 
as opposed to untreated and DTT-treated D + and D - 
red cells are shown in Table 2. Again, unadsorbed 
serum still reacted with reagent red cells rendered LW- 
negative by DTT treatment, proving the existence of 
a second autoantibody of undetermined specificity. 
Auto-anti-LW activity was clearly shown using the 
autoadsorbed serum. 
Discussion 
Destruction of Kell-system antigens by DTT bas been 
well documented in the literature. Reports concern- 
ing its effect on LW antigens were published in 1984 
by Konigshaus and Holland6 and in 1988 by Yet 
technologists rarely consider antigen denaturation by 
DTT when using ZZAP to treat red cells for autoad- 
sorption. The result could lead to the inability to 
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adsorb an autoantibody and thus to the erroneous 
conclusion that serum reactivity was due to an 
alloantibody. 
Use of ZZAP-treated autologous red cells in an 
autoadsorption procedure permitted separation of two 
different autoantibodies. Variation in reactivity between 
serum adsorbed x 2 and x 8 with ZAP-treated red 
cells can be attributed to differences in sensitivity be- 
tween capillary and tube methods. LW antibody reac- 
tivity was most evident with the x 8 autoadsorbed 
serum using capillary-IAT techniques. In comparing 
autoadsorbed serum test results, it was interesting to 
note that adsorption with CDP enzyme-treated red 
cells (x 3) could not totally remove the autoantibody 
reacting with Rh sub(null) red cells. Additional adsorptions 
with CDP enzyme-treated red cells may have eventually 
removed both autoantibodies; however, total adsorp- 
tion of LW autoantibodies is often not possible. 
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